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SELECTIVE CALLING RECEIVER AND 



METHOD OF SWITCHING ALERT OPERATION THEREOF 
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Field of the Invention: 

The present invention relates to a selective calling 
receiver and, more particularly, to a selective calling 
receiver which allows a user to grasp the degree of 
emergency of a call with only the auditory sense and a 
method of switching the alert operation of the receiver. 
Description of the Prior Art: 

Radio selective calling receivers are currently 
widely used as media for providing messages addressed to 
persons and information messages (e.g., stock prices). 

The user of a radio selective calling receiver 
(selective calling receiver) is notified of reception of 
an incoming message addressed to the person by a alert 
means such as sound generation by a loudspeaker or 
vibration by a vibrator. The user recognizes the 

reception and then externally operates the receiver to 
stop the alert operation. 

As a known technique associated with the present 
invention, Japanese Patent No. 2643619 discloses a 
technique associated with a radio selective calling 
receiver having an auto-reset function. 



Fig. 1 is a block diagram of this radio selective 
calling receiver. A radio signal received by an antenna 
201 is amplified and demodulated by a radio section 202. 
The demodulated radio signal is shaped by a waveform 
generation circuit 203 into a waveform that can be read by 
a decoder 204 , and output as a shaped radio signal . 

A quartz oscillator 205 generates a reference clock. 
The shaped radio signal is synchronized with the generated 
reference clock. The decoder 204 compares an ID number 
contained in the synchronized radio signal with its own ID 
number stored in a memory section 206. 

When it is determined by comparison that the two 

numbers match, the quartz oscillator 205 notifies an alert 

i 

function control section 207 of iti The alert function 
control section 207 is connected to an auto-reset timer 
208, mode change-over switch 209, reset switch 210, and 
auto-reset setting switch 211. 

The auto-reset timer 208 counts a predetermined time. 
The mode change-over switch 209 switches between the 
auto-reset state and manual reset state of the alert 
function. The reset switch 210 performs manual reset. 
The auto-reset setting switch 211 selects one of the alert 
functions related to reception, i.e., sound generation, 
vibration, and light emission, which is automatically 
reset in setting manual reset, and sets the function. 



The alert function control section 207 notifies the 
user of an incoming call in response to an alert from the 
decoder 204. As the alert means, one of a loudspeaker 213, 
LCD 215, vibration generation element 217, and 
light-emitting element 218 is set in advance. 

Even when the various alert functions are switched to 
the manual reset state, this radio selective calling 
receiver automatically resets the alert function set by 
the auto-reset setting switch after the elapse of a 
predetermined time counted by the timer. 

This radio selective calling receiver can prevent any 
wasteful current consumption. This receiver also alerts 
based on setting for continuously generating sound or 
based on setting for automatically resetting sound 
generation in accordance with the degree of emergency of a 
call . 

However, the user cannot discriminate the sound 
pattern of alert based on setting for continuously 
generating sound from that of alert based on setting for 
automatically resetting sound generation. For this reason, 
the user must grasp the degree of emergency by confirming 
the displayed contents. 

A demand has arisen for a selective calling receiver 
which allows the user to discriminate the sound pattern 
based on setting for continuous sound generation from that 



based on setting for automatically resetting sound 
generation and grasp the degree of emergency of a call. 

SUMMARY OF THE INVENTION 

The present invention has been made in consideration 
of the above situation to solve the above problem, and has 
as its object to provide a selective calling receiver 
which allows the user to grasp the degree of emergency of 
a call with only the auditory sense. 

It is another object of the present invention to 
provide a selective calling receiver capable of 
selectively setting a sound pattern in accordance with the 
degree of emergency of a call on the basis of some degree 
of freedom. 

It is still another object of 'the present invention 
to provide a selective calling receiver capable of easily 
switching between setting for continuous sound generation 
and setting for automatically resetting vibration by an 
external one-touch operation. 

It is still another object of the present invention 
to provide a selective calling receiver capable of 
increasing the continuous sound generation time by 
reducing current consumption for continuous sound 
generation . 

In order to achieve the above objects, according to 
the first main aspect of the present invention, there is 
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provided a selective calling receiver comprising a first 
table storing in advance setting information for 
automatically stopping sound generation and switching to 
another alert operation, a second table storing in advance 
setting information for continuous sound generation, and a 
control section for generating an alert instruction 
determined on the basis of one of the setting information 
stored in the first table and the setting information 

a 

v3 stored in the second table in response to a received radio 

a p signal containing an ID number. 

ry 

y The selective calling receiver of the first main 

is 

i2 aspect has the following subordinate aspects . 
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A sound pattern in automatic stop and that in 
continuous sound generation are different from each other. 

The setting information stored in thie first table 
contains a number corresponding to the ID number, an 
instruction for instructing whether sound generation is to 
be automatically stopped, an instruction for instructing 
whether the alert operation is to be switched to another 
alert operation, and an instruction for instructing the 
alert operation using sound generation. 

The instruction for the alert operation using sound 
generation includes an instruction for a volume of sound, 
an instruction for a pattern of beep sound, an instruction 
for a pattern of melody sound, and an instruction for a 



frequency of the sound. 

The setting information stored in the second table 
contains an instruction for a type of sound set on the 
basis of current consumption of an alert section operated 
in response to the alert instruction, and an instruction 
for a volume of the sound. 

The setting information stored in the second table 
contains an instruction for a frequency of sound, the 
frequency being selected from a plurality of frequencies 
set in advance, an instruction for a volume of the sound, 
the volumes being selected from a plurality of volumes set 
in advance, and an instruction for a type of the sound, 
the type being set on the basis of current consumption of 
an alert section operated in response to the alert 
instruction . 

The receiver further comprises an external switch for 
switching the alert operation using sound generation based 
on the setting information in the second table to another 
alert operation based on the setting information in the 
first table. 

Another alert operation is an alert operation using 
vibration . 

In order to achieve the above objects, according to 
the second main aspect of the present invention, there is 
provided a method of switching an alert operation of a 



selective calling receiver, comprising the steps of (a) 
looking up a first table which stores in advance setting 
information for automatically stopping sound generation 
and switching to another alert operation in response to a 
received radio signal containing an ID number, the setting 
information containing a number corresponding to the ID 
number and an instruction for instructing whether sound 
generation is to be automatically stopped, (b) when it is 
determined by looking up the first table that the 
instruction is an instruction for automatically stopping 
sound generation, generating an alert instruction 
determined on the basis of the setting information for 
automatically stopping sound generation, and (c) when it 
is determined by looking up the first table that the 
instruction is an instruction for inhibiting automatic 
stop of sound generation, looking up a second table which 
stores in advance setting information for continuously 
generating sound and generating an alert instruction 
determined on the basis of the setting information for 
continuously generating sound. 

According to the present invention having the above 
aspects , the ring when the continuous sound generation 
operation is set can be discriminated from that when the 
A/R function is set. Hence, the user can accurately grasp 
the degree of emergency with the auditory sense. 
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In addition, since setting for continuous sound 
generation and that for auto-reset of vibration can be 
easily switched by an external operation, the user can 
pursue convenience . 

Furthermore, when a sound pattern which shortens the 
operation time for continuous sound generation is employed, 
the operation time of the alert section can be reduced to 
suppress current consumption, and the continuous sound 

Q 

% p generation time can be prolonged. 

=£ 

P The above and many other objects, features and 

?| i 

Jjj advantages of the present invention will become manifest 

J*^ to those skilled in the art in the art upon making 

!; reference to the following detailed description and 

accompanying drawings in which preferred embodiments 
incorporating the principle of the present invention are 

v9 

^9 shown by way of illustrative examples, 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the schematic 
arrangement of a conventional radio selective calling 
receiver; 

Fig. 2 is a block diagram showing the schematic 
arrangement of a selective calling receiver according to 
the first embodiment of the present invention; 

Fig. 3 is a block diagram showing the arrangement of 
the alert section of the selective calling receiver 



according to the first embodiment of the present 
invention / 

Fig. 4 is a view for explaining setting information 
stored in the first table in the first embodiment of the 
present invention ; 

Fig. 5 is a view for explaining setting information 
stored in the second table in the first embodiment of the 
present invention ; 

Fig. 6 is a flow chart for explaining the operation 
of the selective calling receiver according to the first 
embodiment of the present invention; 

Figs. 7A and 7B are views for explaining the alert 
operation based on setting information for automatically 
stopping sound generation and that based on setting 
information for continuously generating sound, re- 
spectively; 

Fig. 8 is a view for explaining the relationship 
between the operation and current consumption in the alert 
section of the selective calling receiver according to the 
first embodiment of the present invention; 

Fig. 9 is a view for explaining sound patterns in the 
alert operation of the selective calling receiver 
according to the first embodiment of the present 
invention; 

Fig. 10 is a block diagram showing the schematic 



arrangement of a selective calling receiver according to 
the second embodiment of the present invention; 

Fig. 11 is a view for explaining setting information 
stored in the second table in the second embodiment of the 
present invention ; 

Fig. 12 is a view for explaining the setting 
procedures of setting information stored in the second 
table in the second embodiment of the present invention; 
and 

Fig. 13 is a block diagram showing the schematic 
arrangement of a selective calling receiver according to 
the third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
be described below with reference to the accompanying 
drawings . 

A selective calling receiver according to the first 
embodiment of the present invention will be described with 
reference to the block diagram of Fig. 2. 

A selective calling receiver (to be referred to as a 
receiver hereinafter) 101 has an antenna section 103, 
reception section 105, clock section 107, operation 
section 109, control section 111, display section 113, 
message memory section 115, program memory section 117, ID 
memory section 119, continuous sound generation data 



setting section 121 , alert data setting section 123, alert 
section 125, and power supply section 131. 

In this embodiment, the alert data setting section 
123 stores a first table 127 in advance (Fig. 4) . The 
selective continuous sound data setting section 121' 
stores a second table 129 in advance (Fig. 5) . 

The program memory section 117 stores a control 
program for systematically controlling the operation of 
the receiver 101. The control section 111 executes the 
following operation on the basis of the control program. 
The power supply section 131 supplies power for operating 
the constituent elements of the receiver 101. 

Fig. 3 is a block diagram showing details of the 
alert section 125. The alert section 125 has a melody 
section 125-1, sound generation driver section 125-2, 
loudspeaker section 125-3, vibration driver section 125-4, 
and vibration section 125-5. 

Referring to Fig. 2, the reception section 105 
amplifies and demodulates a radio signal (not shown) 
received via the antenna 103. The radio signal contains 
an ID number and a message. The control section 111 
acquires the ID number on the basis of a clock signal (not 
shown) synchronized with the received radio signal. 

The clock signal is generated by the clock section 
107. The control section 111 compares the acquired ID 



number with each of ID numbers stored in the ID memory 
section 119. 

When it is determined by comparison that the acquired 
ID number coincides with one of the ID numbers stored in 
the ID memory section 119, the control section 111 looks 
up the first table 127 stored in the alert data setting 
section 123. 

Fig. 4 shows the contents of setting information in 
the first table 127. The first table 127 includes setting 
information for controlling the alert section 125 in alert. 
Address ID information is a number (address ID) 
corresponding to the ID number contained in the received 
radio signal. 

Automatic stop (auto-reset: to be referred to as A/R 
hereinafter) information is set as an instruction for 
instructing whether sound generation is to be 
automatically stopped. Vibration driver information is 
set as an instruction for instructing whether the alert 
means (the vibration driver section 125-4 and, more 
particularly, the vibration section 125-5) using vibration 
is to be driven. 

Sound generation information is set as instructions 
for sound generation and type of sound. The instructions 
for type of sound include an instruction for a beep sound 
pattern, an instruction for a melody sound pattern, and an 



instruction for the sound frequency. 

The address ID information, A/R information, 
vibration driver information, and sound generation 
information of the first table 127 form setting 
information for automatically stopping sound generation. 

Referring to Fig. 2, the control section 111 looks up 
the first table 127 and executes the alert operation based 
on the setting information containing the address ID 
corresponding to the ID number that coincides with one of 
the ID numbers . 

When the A/R information is set at "ON" representing 
setting of the A/R function, the control section 111 
generates a melody signal a, volume signal b, beep signal c, 
and vibration signal d shown in Fig. 3 as alert 
instructions on the basis of the sound generation 
information and vibration driver information. 

When the A/R information is set at "OFF" representing 
that the A/R function is not actuated, the control section 
111 looks up the second table 129 that stores setting 
information for continuous sound generation. The second 
table 129 is stored in the continuous sound generation 
data setting section 121. 

Fig. 5 shows the contents of setting information of 
the second table 129. Sound type information is set on 
the basis of the current consumption of the alert section 



125 in the receiver 101. 

In the first embodiment, for the least current 
consumption (in the receiver 101 , the operation time per 
period becomes shortest) , a sound pattern "beep 
sound/pattern 4" is set. Sound volume information is set 
at "large" . 

Referring to Fig. 2, the control section 111 
generates the melody signal a, volume signal b, and beep 
signal c shown in Fig. 3 as alert instructions on the 
basis of the setting information of the second table 129. 

When the received radio signal contains a message, 
the control section 111 stores the message in the message 
memory 115 and also displays the message on the display 
section 113. 1 

The user of the receiver 101 externally operates the 
operation section 109 to reset the alarm (sound generation 
or vibration), confirm the displayed contents, and set the 
setting information of the first and second tables 127 and 
129. 

The receiver 101 has the first table 127, second 
table 129, and control section 111 . The first table 127 
stores setting information for automatically stopping 
sound generation in advance. The second table 129 stores 
setting information for continuously generating sound in 
advance . 
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The control section 111 generates an alert 
instruction in response to the received radio signal 
containing the ID number. The alert instruction is 
determined on the basis of the setting information stored 
in the first table 127 in advance and the setting 
information stored in the second table 129 in advance. 

On the basis of the setting information set together 
with the address ID set in the first table 127, the 
control section 111 determines whether the alert operation 
is to be automatically stopped or continued and generates 
a corresponding alert instruction. The ID number in the 
received radio signal corresponds to the address ID set in 
the first table 127. 

As for the sound generated on the basis of the alert 
operation, the sound pattern in automatically stopping 
sound generation is different from that in continuous 
sound generation. The sound pattern corresponds to the 
frequency and type of sound. 

Fig. 6 is a flow chart showing the operation of the 
receiver 101. In step S501, whether the alert form is to 
be set is selected. If the alert form is set (step S502) , 
whether the alert form using the A/R function is to be set 
is selected. 

If the alert form using the A/R function is not 
selected (a function of continuously generating sound is 



selected) , setting information (beep sound/pattern 4) 
based on Fig. 5 is selected (step S503) . 

After step S503, when the receiver receives a call in 
the stand-by state (step S504) (YES in step S505) , it 
continuously executes alert operation in accordance with 
the alert instruction determined on the basis of the sound 
pattern (beep sound/pattern 4) until the alert operation 
is reset by the user through the operation section 109 
(step S506) . 

Processing executed when the alert form is not 
selected (NO in step S501) , and the alert form using the 
A/R function is set (YES in step S507) will be described. 

In this case, setting information for automatically 
stopping sound generation is set in! advance (step S508) . 
The alert operation is executed in response to the alert 
instruction determined on the basis of setting information 
for automatically stopping sound generation after the 
stand-by state. The alert operation is stopped by the 
user's reset operation or after the elapse of the 
automatic stop time (step S509) . 

Fig. 7A shows the alert operation executed on the 
basis of the setting information for automatically 
stopping sound generation. Fig. 7B shows the alert 

operation executed on the basis of the setting information 
for continuous sound generation. 



The current consumption of the alert section 125 
during the alert operation will be described with 
reference to Fig. 8. Fig. 8 shows the current consumption 
for each sound pattern. 

The current consumption when the alert operation is 
executed on the basis of the setting information shown in 
Fig. 5 is shown in the diagram of Fig. 8. The current 
consumption becomes low in the order of alert using 
vibration - alert using a melody - alert using beep sound. 

Fig. 9 shows the waveform of each sound pattern of 
beep sound. When a sound pattern with a short operation 
time is employed as a sound pattern for continuous sound 
generation, the operation time of the alert section 125 
can be shortened (i.e., the current consumption is 
reduced) . As a result, the continuous sound generation 
time can be made long. 

In the receiver of the present invention, since the 
user is notified of a call using a dedicated pattern of 
beep sound, he/she can clearly grasp the degree of 
emergency of the call with the auditory sense. When a 
dedicated pattern of beep sound with the least current 
consumption is employed for alert using continuous sound 
generation, the sound generation alert time in continuous 
sound generation can be prolonged. 

Fig. 10 is a block diagram of a selective calling 



receiver according to the second embodiment of the present 
invention. The same reference numerals as in the first 
embodiment denote the same constituent elements in the 
second embodiment, and a detailed description thereof will 
be omitted. 

A selective calling receiver (to be referred to as a 
receiver hereinafter) 101-2 according to the second 
embodiment selectively sets the frequency and volume of 
sound in setting information for continuous sound 
generation. This receiver 101-2 has a selective 

continuous sound generation data setting section 121 f in 
place of the continuous sound generation data setting 
section 121 of the above-described first embodiment. 

The selective continuous sdund generation data 
setting section 121 r has a second table 129 f . Fig. 11 
shows setting information in the second table 129 T . The 
frequency of beep sound and the volume of sound are 
selected from a plurality of frequencies and volumes set 
in advance , respectively . 

As shown in Fig. 11, in the second embodiment, the 
frequency of beep sound is set at "2,660 Hz", and the 
volume of sound is set at "large". The user can change 
the settings by externally inputting them from an 
operation section 109 while listening to sound from an 
alert section 125 (loudspeaker section) . 
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Fig. 12 shows the setting procedures of setting 
information in the second table 129 f . First, when the 
"MENU" key of the operation section 109 is pressed in the 
reception stand-by state, the menu window is displayed 
(step S101) . 

"Sound" is selected with the selection key of the 
operation section 109, and the OK key is pressed (step 
S102) • Next, "continuous sound generation" is selected 
with the selection key of the operation section 109, and 
the OK key is pressed (step S103) . 

While listening to the sound generated from a 
loudspeaker section 125-3, "2,660 Hz" is selected with the 
selection key of the operation section 109, and the OK key 
is pressed (step S104). 1 

Finally, while listening to the sound generated from 
the loudspeaker section 125-3, "large" is selected with 
the selection key of the operation section 109 for the 
volume of sound, and the OK key is pressed (step S105) . 
With the above procedures, the user can set alert using 
continuous sound generation that is easier to understand. 

Fig. 13 is a block diagram showing of a selective 
calling receiver according to the third embodiment of the 
present invention. The same reference numerals as in the 
first embodiment denote the same constituent elements in 
the third embodiment, and a detailed description thereof 
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wi 1 1 be omi tted . 

The selective calling receiver (to be referred to as 
a receiver hereinafter) 101-3 according to the third 
embodiment has a means for switching between setting for 
automatically stopping vibration and setting for 
continuous sound generation . by a one-touch operation. The 
receiver 101-3 has an external switch section 133 in 
addition to the arrangement of the above -described first 
embodiment . 

When the external switch section 133 is set at an 
alert operation using vibration (01) , the A/R information 
(Fig. 4) is switched to "ON" even when a first table 127 
has setting information for continuously generating sound, 
and the alert operation using vibration is executed. 

When the external switch section 133 is returned to 
setting for the alert operation using sound (02) , the 
setting is switched to the alert operation using 
continuous sound generation. 

The third embodiment allows switching between the 
alert operation using vibration based on setting 
information with A/R information "ON" in the first table 
127 and that using sound based on setting information in a 
second table 129 in response to an external input 
operation . 

The user can instantaneously select an alert 
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operation according to the situation, resulting in 
convenience . 
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